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Abstract 
The development of high rise building in Surabaya growth rapidly. Unfortunately the development of high-rise buildings mainly 
focused on market preferences and surface soil rather than the underground condition. By referring to this condition, several 
areas in Surabaya has a high intensity ground vibrations due to an earthquake. The results of this study is then reprocessed and 
continued to be overlaid withthe finding ofdevelopers preference using a combined method of Analytical Hierarchy Process 
(AHP) and Geographic Information System (GIS). 
From the standpoint of physical analysis, which focuses on the risks of earthquake and the need to meet market demands such as 
land availability, infrastructure, and market size so it is necessary to produce suitability map for high-rise buildings which are 
safe and profitable according to comprehensive study. The results of this study are expected to be beneficial for government to 
create a policy high rise building zone based on the spatial aspect, the physical aspect as well as the preference of developers to 
municipalities. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
The development of high buildings in the city of Surabaya increasingly rapid start of construction of the building 
in the center of Surabaya as the Golden Quadrilateral Region Tunjungan, and to date has progressed towards the 
West Surabaya, Surabaya Surabaya to the South East. Some examples of high-rise buildings in Surabaya include 
Adhiwangsa Golf Residence is located in West Surabaya and has a height of 42 floors, Water Place Residence is 
also located in West Surabaya and has a height of 38 floors, Sheraton Hotel & Tower which is located in Surabaya 
Center height is 28 stories high and into one block with Tunjungan Plaza, Plaza BRI is located in the heart of 
Surabaya and has 23 floors, and many other high-rise buildings. So far, the construction of high-rise buildings only 
focused more on market preferences and aspects of the soil surface and not pay attention to aspects of the existing 
underground. As we know, some areas in the city of Surabaya has a high intensity ground vibrations due to an 
earthquake. This is certainly going to make the area into a high hazard potential earthquake. At some point 
observations occurred in Surabaya land subsidence with a top speed of -2.792 cm / year and the lowest rate -0.322 
cm / year and an average speed of -1.21 cm / years. This is certainly will cause the number of buildings that 
collapsed due to not being able to accommodate the load and building density. 
Viewed from the the standpoint of physical analysis, which focuses on disaster risk due to the earthquake and 
land subsidence it is necessary to a regional mapping of disaster risk into the determination of the direction zone area 
high rise building. Of course, to still be able to meet the market demand, the results of the mapping will also be 
integrated with land suitability zones based on the preferences of developers with spatial viewpoint as availability of 
land, infrastructure, and market size. The results of this study are expected to be used to determine the direction of 
the zone of high rise building based on the spatial aspect, the physical aspect as well as the preferences of the 
developer. 
2. Literature Review  
According to the Indonesian Government Regulation No. 36 Year 2005 on the Implementation Regulations of 
Law No. 28 of 2002 on Building, is a high building is a building with a total floor building over 8 floors. 
Classification level of the building heights are as follows: low building (number of floors of buildings up to 4 
storeys), the building was (number of floors 5 floors of buildings up to 8 floors), and building height (number of 
floors of the building over 8 floors). The high buildings are located in the city of Surabaya, such as hotels, offices, 
apartments, shopping centers and mixed function-shaped building with the superblock. 
There are several criteria established under study literature review to determine the appropriate location for high 
buildings. Criteria, sub-criteria and operational definitions that affect the development of region-rise buildings is 
shown in Table 1. 
 
Table 1.Criteria, sub-criteria and the definition of the Operational Directives Affecting Land Suitability For High Rise Building Based Physical 
Analysis In Surabaya 
CRITERIA SUB CRITERIA OPERATIONAL DEFINITION 
(1) (2) (3) 
Market Size  Resident type of work Type of society work in a location that will be the primary target 
market marketing High Rise Building 
 Competitive environment Competitive conditions of business / existing development in the 
surrounding area 
 Public demand Public response to the construction of High Rise Building which 
will be the primary target market marketing High Rise Building 
Accessibility 
 
 Distance to city centre Minimum distance of the location of High Rise Building with the 
center of Surabaya in Surabaya Center 
 Distance to public 
transportation 
Minimum distance of the location of High Rise Building with a 
public transport hub which stops / terminals / stations 
 Road network Collector or arterial road with wider dimensions that exist in the 
area around the High Rise Building. 
Land end environment 
characteristics 
 Land price 
 
Price of land where construction of High Rise Building 
 Land use Conformity with the land use designation established in Surabaya 
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CRITERIA SUB CRITERIA OPERATIONAL DEFINITION 
 Spatial 201 / RDTRK Surabaya 2013 
 Topography 
 
The dimensions of the ground in High Rise Building 
 Land area 
 
Land area where the construction of High Rise Building 
 Building height 
 
Maximum building height specified in Surabaya Spatial Plan 2013 
/ RDTRK Surabaya 2013 
 Disaster vulnerability The level of influence in the region floods High Rise Building 
 Land use area Land use in the vicinity of the site is to be built 
  Electricity provision 
 
 
The availability of electricity in regional High Rise Building to 
support the needs of the inhabitants of the High Rise Building 
 Water provision 
 
The availability of water in the tissues High Rise Building to 
support the needs of the inhabitants of the High Rise Building 
 Telecommunication network 
 
Telecommunications network availability in the area of High Rise 
Building to support the needs of the inhabitants of the High Rise 
Building 
 Drainage network 
 
Availability of drainage network in the area of High Rise Building 
to support the needs of the inhabitants of the High Rise Building 
Source : Analysis, 2013 
 
3. Result 
3.1. Formulation Developer Preferences for Location High Rise Building  
The elements of the problem used in this study have been prepared on a hierarchy consisting of objectives, 
criteria, and alternatives. More detail can be seen in the Chart 1. 
The method used in determining the criteria to be a preference developers in determining the location of the 
construction of High Rise Building in Surabaya is Analytical Hierarchy Process (AHP) with the help of Expert 
Choice software v.11. The first step in this analysis is conducted interviews to experts associated importance weight 
factors and variables that have been determined. Interviews were conducted through questionnaires. The experts 
involved in the formulation of weighting factors and variables there are 3 major developer Ciputra World Surabaya 
ie, Pakuwon Group and Lippo Karawaci. After the interviews were conducted through a questionnaire, the next 
stage is to enter the data that has been obtained from the questionnaire into the Expert Choice software v.11 for 
analysis. 
Weighting of the results of all sub-criteria that influence the selection of the location of the development of High 
Rise Building in Surabaya, the results obtained that the sub-criteria of the most influential public demand. Followed 
by sub-criteria competitive environment, road networks, water networks, electricity networks, distance from the city 
center, drainage network, the level of hazard, land area, land prices, the type of work residents, the building height 
limit, suitability of land use, distance to public transport , surrounding land use, telecommunication networks, and 
slope steepness. For more details, can be seen in Figure 3.6. While the consistency ratio (CR) in the compilation of 
the variables that influence weight overall was 0.02.The CR value ื 0.1 this means that the comparison matrix 
between sub criteria are acceptable and unnecessary a review of levels of hierarchy or repetition at the questionnaire 
stage. 
3.2. Land Vulnerability Index 
Lately, Kg estimation is one of the important tools for forecasting purposes prone areas of damage when there is 
an earthquake wave propagation. Nakamura (1997) proposed a theory of vulnerability index that is directly related 
to the shear strain, one of the parameters can ynag explains the occurrence of liquefaction, ie the shear strain <ሁ10
ሂ  ^ (-2). This is supported by the results of earthquake data Loma Paerieta in Mexico City and Hokkaido 
earthquake (Nakamura, 1997). In addition, the parameter Kg is also correlated with infrastructure damage caused by 
150   Belinda Ulfa Aulia et al. /  Procedia - Social and Behavioral Sciences  135 ( 2014 )  147 – 151 
liquefaction Chi-Chi earthquake (1999) are indicated by (Huang and Tseng, 2002). Furthermore, by correlating the 
geological data, NSPT, the data indicate that the drill and Kg Kg is a parameter indicative of liquefaction (Hardesty 
et al., 2010; Baroya et al., 2009). 
Kg parameter, in this case correlated with the frequency and amplification, is one of the successful methods for 
microzonation, when compared with the classification of ground vibrations based Vs30 (Klasniþka et al., 2011). 
Because the local effects are not only influenced by the depth of 30 meters above Vs alone, but by the bottom 
surface to bedrock Vs. Nakamura (1997), Huang and Tsi (2002), and Daryono et al. (2009) showed that Kg is 
proportional to the degree of liquefaction due to earthquake vibrations, thus directly proportional to the degree of 
damage to the building structure. 
Kg is used to combine two local effects parameters, ie amplification and natural frequencies. Frequency is 
inversely proportional to the degree of damage to buildings due to earthquakes and amplification is directly 
proportional to the level of building damage due to earthquakes, then Kg estimated by Eq. (2.3). Thereby, 
microzonation based on local effects can be done easily. 
Kg map generated in the Surabaya region as Figure 3.7 can be classified into three parts. First, Kg low (<10) 
spread in western part to Surabaya Surabaya Center. This correlates with the low kg Alluvium (QA) located in 
Central Surabaya, Surabaya and in the western part correlated with tongue and Guyangan Anticline consisting of 
Kabuh Formation (Qpk), Formation Pucangan (QTP), Formation Tongue (WMT) and Formation Sonde (Bis). 
Second, Kg moderate (10 <Kg <20) are spread in the southern part correlated with Alluvium (QA). Third, high Kg 
(Kg> 20) contained in Surabaya Northeastern and Northwest are correlated with Alluvium (QA). 
3.3. Typology of Suitability HRB based Developer Preferences and Soil Vulnerability Index 
Having assessed the preference of developers to influence the criteria in selecting the location of High Rise 
Building with using multi-criteria analysis of the then value of the preference dispasialkan thus visualized where the 
location is considered appropriate. Stages of analysis using GIS (weighted overlay) which is a method to input the 
value of preferences as well mespasialkan overlay to take a decision called the Spatial Multi-Criteria Decision 
Analysis (SMDA). 
SMDA results for the preference of developers in deciding appropriate locations for high rise building then 
dioverlay with soil vulnerability index study results that show seismic microzonation in the city of Surabaya. The 
purpose of the overlay of two main things is to get the location of a secure high rise building is still profitable at the 
same time in the developer perspective. Need to know that the developer or developers tend to build a mixed-use 
complex in the form of a super block with the concept of vertical compared with sigle concept of high rise building. 
It is considered to be more advantageous in terms of cost efficiency. Therefore on, figure 3. can be known a safe 
location and the area remains prospective for the development of the super block of high rise building in the city of 
Surabaya. 
Typology map of land suitability for high rise buildingpada Figure 3. can be interpreted as follows. Regions with 
a bright blue color with the type of area that has high suitability for the construction of high rise building as it is 
considered secure in terms of soil and favorable vulnerability assessment in terms of the developer. This area has a 
weight value of the land suitability for "6". Regions with purple color also can be interpreted as an area that has 
moderate suitability for high rise building construction site because they are outside the area of seismic 
microzonation. Regions with the color purple has a weight value of the land kessuaian "5". Then the area with 
orange, yellow, and beige indicates the location of the sequence have a low suitability for high rise building 
construction site ie conformity with weight value "4", "3", and "2". 
4. Conclusion 
Referral location of high rise building safe and prospective market based developer's perspective is on the 
western part of the city and most small portion east and south of the city. While most of the area north and east of 
the city of Surabaya, assessed as the area is prone to catastrophic seismic vulnerability index assessed from the 
relatively high land. 
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